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AB8TRACY

The ●tmia rate sonoitlwty in 8
rmloty of mtai8 18 km to iocroamo
dro-timpy-~ tho @troim rat. ●moode
●bout 10 0 . ID copper, this boha?tor
so snolysod 10 tam of tho trmmttion 10
rcte eoatroll188 do fomt~on mchaniom
froo thormml ●ctlvotioo to dimloeotlon
dreg. Cxporimntol results cm be mmdo
to ●sroo tith ● modol of this trmmitlon,
uhleh Ioodc to ●otorol obmrtotiotm
rotardint dloloeatioo oobllit~ at thooo
hich strsio rotoso Tho wbl 10
dlslocotion density is ●stiootod to W ●

mtldly leeroscltig fuomlon of Strom or
●train rot. ●t ●y om #trole ●nd 1s
roughly findopondmt of ●t rain for
0.05 * c < 0.?0.

1. Itmooocwm

TIM moblla dlolocatlon dmsity ●mmm ●n
ioportmt rolo in dofomotloo procomos, but
dotorolmtlon Of lta WOhO hoo BOt bean Poomtblo
with dlroet ●xporioontsl procoduroo. Althou#h
it iO sw clalood that ●UCh ● Waourommt 1s
pomtblo tlslog muclow osgootlc romonmco
tachuiquoc (fOdO? ●t ●t, 1901), d~tomloatlon
of tht mobilo dlclocatloo doaslty Pto?itmly ham
tmllod on lndiroct wmuroooatc such ●m tho
●olysls of mrw rolanotlon doto (for ●

rwlow, w Alfontlo ●nd Oorbortoh, 1??5),
qumttltotlw invosti~otlon of tho PortovSn-Lo
Chotoltor ●ffoet (Mayor ●t ●1, i98f’0, ●04 direct
oboomttons in tho trsomfatioa ●lootron
mlcroooopo of dlslecstion omorotlon ●od 9otlon
duriq la oitu dcfomtion (Orlo*o, 1901)0

Tho romltc of moamroomc ●t hlsh ●traio
ratoc S1OO how boos Stttorprotod im to- of
dlsloootlon mobllit~, TM hoc rocui?od tra
th~ oboorwd Snerosm in rota QotiSltlTlt? in ●

varloty ~of - mtots uhon tho @train roto ●moodg
obout 10 @ ‘Q (so., for omlo, Rmmr ● t al,



19610 for ●xporloomtal msulto oa ●lwlnuo ●d
Xuur ●id Ru8blo, 1969, for ?ooulto 00 coppor. )
m e?mnge la rats SOaoitivlty ho- boon
lotorpatod 88 ● tronottioa 10 roto controlling
dofomotion WCIWAOO wSth lncrooclas strain
rate, ood th~ !oertooed strain r-to ooas$titit~
boo boon thausht to indlcoto tho oowsonc~ of
dloiooatien drot ● o tho mto ooittrolllos
doforoottoa mochaufoo. nlot 4s, when the
WPllod ctrooc o i- mlsod ●bow ●00C crltlcal
XOTO1,thomol ●ctiWtiOO iO 90 10~O? 80COSS@T7
to cm:ot s dtolocotioo poot ● borrior ●nd
dislocation motioo boeo-s iimitod oaly b7
dtmtpatiwo forcoo during eomtlauow @lda. The
aontlauouo sotloa of ● dlqloeotloo Morillg
thraush s lottica So rosimad h tho lcttico
Po:omial itoolf, so WO1l m by Smtoraetlorm
ulth phomom, ●loctrons, rodiotloo ●od point
dofocts. fiooc diosipotlw procomos, vhich
two bron doscrlbod la detail byormoto 0973),
●r. vlocow in ooturo and lood to ● ituom
dopoodooeo of tlw diolocotioo wlocity V 00 tho
●et drtfiq force Cob ●ccordias to

v - o.b~ (1)

ohore B lC tho dro~ coofflciont, oQ io QOW
●ffacti?o strooc on tho dioloaotioe (yatto h
mro C1OOQ17 doflood), N 1s tho oworas~ Taylor
foctor, ●nd b 1- tho Bursoro woetor. In eoppor
● t raoo tmporoturc phonon dras 1s thousht to
prmik the dmleoot roaictanco to dislocotlon
oath. TM dras uooffldoot Ic awiloblo froo
lodopmdoat moasuroooatol ● Wlus of
B ● 4. S810-9 PQ s roprooomc ●n swras~ of
voluos r@portod la tho Mtoraturo for ooppor ●t
roao tomporottm (coo, for ●8aoPlo, Vr@@load,
awe),

If tho ●toroso dialoaotioa wlocitr lC
kowc fra Cq, (i) then tho mobllt dtolocotlon
doamtty ma bt dodueod fra the, klae-tic
rolatioa b9twon ctraia rate c, mbl h
dlaloaatioa doasit? o., ●d ●wrb8e dislocation
voloeity,



(3)

.
em -0-?, (4)
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1975), tht walls ●f tmum 41B1OCM1OM mkc up .
bord r@onD thot cm oot M pcnotrotod * tlt-
oobllo ttoloeotleao ●nd that acporat~ tho ooft
lanor tosiotts. Contbod Momotlon proco9do
by tho motlq of@:&y:lonc throush thooc ooft
F*#@oo. Of oath t ttezlod
otructuro, so propoood b7 SMoirl cc ●1 (1?78)0
!9 ●hewn tn ?1s. i. lt Se propood thot the
●ppitcation of otroos, soolotod by thomcl
●etiwtlono fortoa tho ●xponslon of 100PO from
tho tamdloco● dtown in ?OO X. ntooe loops
8111 DOW through tho ooft rotloos owl? tholr
motioobccomo lmpododby ●mothor tortglo.

W dlmlocatlon lntwoetlom 10 ●n omcmblt
●uch ●o thot ●hwn In ?iR. 1 ●rm eo@lcatod ●nd
hithl~ stotlstlcal. Rouowr, the rooistanec
felt bp ● S18B1O, ●vorata dicloeation ●s lt
-*OC ●long ltc s1146 Plmc m kc ouurlsod by
tho ?o@istaaco profilo Bhotm in ?18. 2 @tleh 10
tskon fra Kocks, Amen, ●odAohby (1975). Tho
tuo largo ●xcurolono :0 this fi8uro r9prooont
borrloro of width ~1 ●opcratod by ● dlotaoco A .

1Tha hclght of the borrlor la tho throsho d
●trm uhich 10 tht flou ●troso ●t T - 0 K.
ktu.on tho bcrrioro tho slid. rooiotsnco 1.
tmoll; lt 10 00 tho •wsc~ no-sore by mo mtm
than the rste of ●nor@ ●torw with plastic
●traim. ?or si~llcity it 10 smmod duriog tho
romcioiw diocuosioo thot tho slido ?ooiotanco
10 saro in this rosion. Ao ho- baon dfocumod,
thomol ●eti-atloa 1s rato ctmrollind *on tho
●ppliod strom (01) 1s lass than the threshold
●troocs uhoroos ●t ● atrom (02) Creator than
thio crsticml mluo dlmlocatiooo ● mo lonsor
hold up ●t bo?riors ●nd tho dlslocotioo voloeity
to dotoroim J ●O1O1Tby drq PI!OUODODO.At ●y
position y ●lomB tho Slid@ plane the driving
forco on the d~slocstloa 10 (apart from Q
resolrtnf factor)

O*(Y) b - to~(s)) b . (8)

It is Clmr froo Bq. (8) ●nd ?lR. 2 that Eq. (4)
onl~ ●pplies whoo tho dlslocotloo iB directly
owor ● olmaclo; tho mcjority of tixo durfag
cootimtouo siide tha driving fot’co 1s okply oh.
The ●ctuml dislocation rolocity is dottmiood b~
●maging tins ●ont ● ●ll potitionc ●long th~
$lidt plono. non A2 Sa mch tr~ctor than xl
tho ●?orago ●ffocttw ctrota hducm to th~
●ppliad strosu.

m~ •~oraae dislocation ‘sclocity 19
●xpcctod to !O11OM that show w=ho-ticoliy in
Pis. 3 (Clifton, 19?1, KockB ●t ●l, 1975). At
sppltcd strocm bclou th8 thrwhold mom ttw
soloeity 1s lW co ● disloeatloo spaodm soot Of
tht ttoc ●dtlq thmmcl ●ctivation. At
OtrmOos ●two tho thro$hold strosc tht
dimloeotion roloclty ●pprocohos eho drac
8onCrollod llodt, mu dashed CU-B in ?1s6 ~
dw thot tho roto se uhlah this Ilxit to
●pprooehod dwond~ on tho retio i2fil, fig



s

,poclns botwon borrlers 19 the Bchl Ohom in .
Mt. 1 18 ●8poet@d to kc Otl the ●rdm ●f
●eronc, whoroao the width ●f tho ●botoelo Ss
sspoetod to be on the ●r40r ●f a tcu Karpcro
Wetorem Tlm ~~/1 18 ●pectod to bo ● torso
Ov,,bo, ●id, *m t?e Sppllod otroo, ●scoodD tho
tlmoohold ●trom, tho drq eomtrollod llxt t
chodd be ●pproaehod rmpldlv.

Ralottwtmtle ●ffoeto rootrlet the
tislotatbo -1 OC1ZY to tho Weed ●f Wund c,
●do ●o h ●hcun 1s ma. so Chia Iimtt skid kc
●pproeehod ●OxPtotiedlY. AlthouRh Micro la 00
●boolwte rulo as to *on thm ●ffocto mm ho
eomsldorod, lh.rtmon (1973) ho- wsmstod that
Cwiattons frOO Kq. (1) UY begin ●t coo-third
of th8 ●hoar =-e -heityt uhlch from M. (1)
corrompondm to ● ●rom of -400 )t?a for copper.

Anothar xochanloo that 1s ●xpoctod co
●ffect tho Sntoractlon betvocn ● XoViog
dimloeatlon ●d ●n @botaelo 18 inertia.
Xoortlal ●ffects em lnfiaooco tM trancitlcw in
two ways: first, they prevent tho diclocatloo
f roo Iactmtmoouoly raachlq ltc dra~
comtrollad wclocity uhon s ctrw 10 mldmly
.ppllod. This .ff@ct So probebly ccsliciblo for
the xodal eonmidwed hgre ●1OM tht
charactorictic time for tho diclocatloa to roach
lto Moltlas wlocity it approxlmetoly 10-” ●

(Kocko ●t ●l, 197S) uhich in sword ordoro of
xegnitudo 10CS than tho tioe cp~ot runni~
bctuom two obctsclac. Ioortio ●lmo ocn prorent
● dislocation froa iactantaeoowly stoppint *on
the drl?lns forco ●uddonly dropc to coro. TMc
●ffoct cm ●ociot tho dislocation la orerccdng
● obctaclo, ●nd ttc influoeca Cao be ●W1lY
●?aluatod through the dloeooionlooc ratio (Rocko
●t ●1, 1*75)

*._, 9P bz

b ad
(9)

whorop lC tho dotmlty of tha mterlal ●nd y, Op
4ic tha ●topplns diatmcc of c dlcloeatlon m ns

at it. draa eontrollod velocity uodm a strocs
of 0, ?or tho COOQ of coppor tlm ratio 1s
computod to ti-4. Thlc :aluo lC ● upper lixlt
@ioc@ it constdero ● n iaotcntmmus chanec in
tho dri~ins forco. A. ohom in ?18.20 the
drlvims forco docraasoo to coro ovor o dlctanct
~ /2 uhleht ●s Imc booo aotod, is 00 th~ ordor
o} o fou Bursor”c .octor#i thus, itimmot
●xp~ctcd thst inortim isfluooccc tho trmsitloa
rosioe 10 coppor dcfomed #t roco tmpcrsturo.
At M to~poratura, wlmco the taluo of tho drau
eoofficimt docroccos migniflcantiy, lt is w*11
kmuo thot obetccloc cm be ovcrcw loartislly
(Graoato, 1971).

WOO tho mobil~ dislocation d~ocity iC
eooctent the ovdioeto of PiB. 3 1s dlroctly
proportional to the str~ln rst~ frm8q. (3).
?Mc 1XP11OC that if tht ●xpcrlxaotal rocultt
rofwrod to ●arllor ●. truly in tho dra~
eootrollod rasloe ehco tha liaow plot of @trtin



*X’.. ,

mtc vorno ttmo- sheuld ●mtrcpolstc thrau~h “
the orftlm. ~o 1s in contrast to tho ●boomd
bohsrior lm which ●h la Eq. (3) ID ● Iarp
frtetim ●f ● ltsmlf. Khhn ●t t] (1S70) ●md
Proot ●od Aohb (1971) mot-d thio dlmcropomcr
botuoon th ●rporlmntal rcoultm 9nd prodlctod
b8hovior. X* tho Iottcr rofor~tem it mom
outcmtad thot ● abil~ diolotatf~ dsooit~ t?mt
Incroaood with ●trsio rat8 ●-id VrodCo tho
11o!I M-a tk ●bOOmt SOfto 8d thoorp. lWo
motitotod the oorios ●f ●rporlumm 00 copper
chat ●re dooerlbod iu the um ●octloa. In
porttcular, ● uaourawnt of the thrsohold
●troos M OM~f COll? dcfo~d mtoriol 10
ropertod which omoblto ● cwpsrloon of the toot
rooulco with the bohoTior prodletod frm th
dopmdamcc of dlsloatloo wlocit~ with ●ppliod
otrsct a- in ?lc. 3.

3. UPtnrmmu PRM!Emm!s Am Rtm.m

Rish coductitity ●lactro17tit co~r (Am
CIO1OO) u-a choaan ●a s tcot ~tcrial.
C~liodrical ●mploa for cwpreatlon tosta wore
mchlo.od A ●onomlod ●t 6W C for m hoar to
~iald tha dooirod roc~okollinod Srain ●troctura
uith oquiaxod Braino of ●pproxiwtoly 37 MD in
•wra~e 410000100. --troio-rstc tomto voro
porlomd dth ●POCIMM 5.1 0 in bth diamtor
●nd lon~th in ● otmdard ocrwdriwn mchanicol
toot wchioo with s ●ubpr~sc to Inonro
●u fscos. T9-t9 ●t ctrOin mtw of 1 ●

●-1

-~ralltl
●nd 30

wort parfomd, ●loo wt~ s ●ubpraoc, In ●

hydraulic tootioR mchi~. Elgh-otrain-rata
toots wore pmrformd 10 s ●plit Uopkimorl
pr90mr9 bor (SKfB) wind ●n ●rporimntal
tochmiqua nlmilar to thot dcccribd by Lindhol-
(1$71). l’hro~ poiro of proowra Mra (*.3 m,
6.3 -, ●od 4.7 D di~tor) voro ~loyed
?oT*r t~ OtraiB ?SnSO Of 10’ 9-’ to 3,,(+ S-Y
The ●xporiwntal prncoduroo ho- boon doocribod
in mre dctoil ~ ~ollmcbo~, Ro~msonl, ●d
Kocko (1?84) ●d by ?rmtc, Follonobaa, ●od
Wri8ht (1984).

Strom strain Cumoo ●t 9trsin rstco of
2110-’ ●-’ , 1 m-’ , 6sl& s-’ snd 2.4x10b s-’ ● ro
ahmn in Pig.4. Tha oocillotiona in the two
curws ●t tho hl~hooc otroin rotos ● r- Am to
●laotic ww dioporoion in zho proomra brmj I
ouooriml corractim procodura (Fallonoba snd
Frants, 1983) hm bcon ●ppliod to mlaimisa thmsc
●ffactfi, tits ●t liM ●train# 10 tht two hi~h
strfiln rote amo io not included in rhio
fi~ro ●1OCC io-itimlly tha ●pocioon does not
d~fom uaifotiy.

fio -tramp stroin otmos in Pig. 4 iodicmtc
thot cho ●train rato mnoitltit? lrIc ●as s ulwn
th strain rot. is raioad ●bort ‘1 d .-f. ml,
la woo =rc ●idom in ?lc.5, whiah 16 ● plot
of flw ●trom ●t ● aooctoat tmo strain of 0.13
soroua the lo~ritb of otralo rn?o for ●11 of
the maaurowmto. ho rooultn ●t otrolrm of
0.03, 0.10, ●od 0.20 ●ra qulltstiwly idonticol
to thona o- io ?iB. S. T’ypiaal of prtrim



●x9erlBent ●1 raoultob the ●troln rot- .
sonoitlvlty as rolatlwoly mild St leu ●train
ratoa bet tneroaxos drmeticollt whom the otrain
rstcis ratood●bow WProsimotoly 1($ ●-’.

A ~lot ●f tho hlBh ●tratn rpto dots00 ●

llnmr strsln rat. ●xle lB ●houn in ?1s. 6.
(The ci2nlfleonco of the daohodline Inthio
fiaore 1s dsterlbod 10 the followlos ●wttoa.)
Uote 10 this fmwe thm dtfforont sP9bo18 ●rc
●ced to toprosont rooaltsfrom pressure hors of
41fforeat dla8et*r. The *onersl ●troesent
betueeo the result. free them kars provldos
eomtfidooee 10 the soseurowmo. Ae found
pravkaol~, the dato closely follou BQ. (2).
The volues ot o ●nd U for straioe of 0.05 to

t0.20 ●re Minted be W.

c o~, NPa Oowpam “
—
0.05 lib 0.003s3
0.10 188 0.00356
0.1s 248 0.00312
0.20 290 0.00263

3.1 )mAsuN!tmwTo? lm TnRssnotm STRESS -
The interpretation of the ●xporhental remlte
●houn In ?1s. 5 18 tome of the continuous glida
model requires ● e~mieoo of the dynomie flou
streoe with the throohold strcso, the ~slue of
which wac ●etlmotod in the follwimg monner.
Ton ●peeimene were def rmd identically ●t ●

!strain rate of S.Sxlo 8-’ to ● true strain of
0.144. The ●pecixeoe were stored ●t liquid R
to8perature anti 1 ●eeh could be reloade i
ctetically ●t ?orioue te=peraturee ●s lndicatad
in ?18. 7. The ●trese ●t which plaetic flow
reemd was recorded ●t oech tomperatare. The
threrdtold streoe ie the flou streee ●t O K,
whleh requires ●n ●strapolatioo of the
●xperimental result.. Consistent with ●n
●ppropriate therul ●ctiretion lew for jerky
slide (Kocks ●t ●l, 197 S),

the dete vets plotted ●e o“2 versue $’a ●nd ●

lioemr ●xtrapolation ma mede se illuetrsted in
Pit. 8; the threshol stroee ie approximately
3S0 ma ●t ● true ●train of 0.144. A OU1l
correction 18 required to rafer the threshold
●trete to a true strain of 0.15. The threshold
streoo should *ary with the ●quare root of the
totel dislocation density vhieh increacec
roughl~ linearly with plaetic strain (Ediogton,
1969). Thie tririal correction yielde ●

threshold strem of 3S5 NPa d ● true atrein of
0.13,

Thio ralue o! the threshold ctrees is
included in ?1s. o ●s ● daelmd line. Althou8h
tht oeaeuroment of the thresheld stress etrictly

rate of S, SXIO! ,-ftmct”re Produced .t . etrain
●ppliee to t e

, it is ●mmod here thet. ●

eomporison ●t cenetent strain spproximetcs ●



.\

tmparloon ●t constmt ●tmctarc. n-t 19, it -
io ●C-4 19 tha r-inlnm dimuo9ion that CM
Rhrookld ●traoo 10 Imdommdont .? 9troln rat..
Thlo 10 m lmrtsnt ●camtlon which is
dlocuoood in mrc &tall Mm.

.
Th9 cqrlmn ●f tha●rpwioomtoY Hoslts

In ?1S. b with tk pradlctod khsrior ● m
doocrlkd la ?lR. 3 loadc to *. .Mormtimo.
TM fir-t 10 that ●11 af Iha ●pwimntal
rcoulta 11. bcla tho mmrmod thromhold stroos.
Tho ●ocond ●haorwtl.n 10 that tln ●ppcrant
traocltion occur. ● t s strcoothctio 73X to QOZ
●f th throohold ctranm. kplmctlom for theme
flodlmgo will k ●xplorsd with s -odel of th
4cformtlon klnctlca which 10 doocribod in the
Uxc ●CC108.

. .
4. DEPORJLATI~ KIWETICS IR l?tZ TBAMSITION 21!CIlU

Pr0vlo9B lnvsotlgatorc MTC medallml wit?I
wriouo de~raao of comrlaxity the trtwltlon
fra themlly ●ctlwstk to dlalocstlon drag
controlled dafomatlen b cuo.ios the tlmm
●mot 8Waltloc thornl ●ctiwtioo ●wrm to
owrcm s hrrior ●d that ●pant mdq to the
mmt krrim. kdalc thct conaldcr ● ●ommbla
of bcrriars ●od ●ctobl dlalocation
con fi~rationn Mtwcan them brrlera IMVC bon
propoood by ?rost snd Aohby (1971) ●od Klaha ●t
●l (1970) uhllo clvlor titla that conoidar
only the interaction of ● ●1US1O ctmight
dislocation with ● Mrrlar hsw bcm daccrlbd
by Kuur ●nd Kumblc (1969), Clifton (1?71) ●nd
Uhioiri ●t ●l (1978>. fio lmttar ●pproach lo
●doptsd hero to c~ra with the ●rpcrinntal
rcoulto pracantad ●bove.

?ollwing thtoc prawl-s lnwestigatora, tha
dlolocatioo TOIOCitf iO

(11)

ths

12)

13)

tr - MM2/ob . (1A)

Cmbloiog Itq@. (3) ●nd (11) through (14) Rlwa

. ; oh”
c-— (15)

I +V oh ●pbC/kT

(16)

sod 1- tha strain rnta ●t which the trmmitioo
10 co9plot9,

(17)



. - DIU”l

m’? “
(18)



0, -P:(ofi”)n . (19)

The prodictlono of tha mndcl for n ● 2 (oolld
line) ●nd n - 3 (dash-d llw) ●rc ●hewn in
Pl#. 11 ●lent with th~ crporlmmtal rooulto.
Por thcoc c=parlsons tho SSIUC of P: lC gok. n

::o;:;”fr’’::f;:’’l”” 0’ ‘m ‘rend ‘raviou”y
The .Sroount l=proroo in th~

trarmitlon roslmo osar that ●hwn in ?lB. !).
Thr oolld lina in ?iR. S dcmnrrotratw the
empsrl son with n - 2 over tho ●nciro otraln
ruts rant..

10 thtst moaouramnto, there ● re
insufficlont data ●t otroosaa ●boro the
threshold tcraoo to further ●valuato tha otraos
dopondancc of thr mobllo dlolocation dcnnlty.
Ewcvar, Clifton, Gilat ●od L1 (1983) ham mdc
motauramonts ● t himher ●train rates volni tho
praosura-shear txptrfmont on similtr matorlal.
A datapoint ●t o oniaclmlDtr in of 0.G5 (th~
hich,st strain ra~chad in this ●rporlrnnt) is
combinod with tho Ropkirmon bor moaoura~nts ● t
tht ●mo ctrain 1~ ?iB. 12. Included in this
fig-ura 10 the p-?diction of the modol for n - 2,
which clva I good Strmamnt vith tho higho~
●trmin rata data pulnt. (T1.c dotomlnstion of I
●t ● otr~in of 0.05 la d~tcrtbod b+low.) lr 1S
thus concludad that cn incroao. -g wbi 10
dislocation d-nsity could ●rplain th~ doriatlon
botwoan th! obnorwd ●nd pradictod twhador mar
and ●hwo ~.

5.2 TFIC STRAIN DI!PM’OEMCE OF o. - na
rarultc prasontad in PIBo. 10 ●nd 11 rofcrrad to
only orm strain (~ - 0.15). To iovostlgata tha
otraln dopondmm of Pm the follwinR nor-
mslisotion ochaw la umcd. Introducing l!q. (19)
for tho atrans dapendmnce of the wbi lQ
dislecotlon dmoity 11:’1, t!q. (15) ●nd
raarran~lng yislds

.

.L -
(0 /;)0+1

. (20)

whora .

‘=%” 21)

of
tho

10
indopondant of @train, which 10 tr.m ?or thi~
mtaritl). Wwowr, when ? 10 s-11 with
rcoput to ona, tha plot ohmld bo ●pproxi~tal?
inm~lant with #train. Thus, b ahoooins Co(c)
find ~(c) to BIW the kot correlation of all tho
cxporiwntal rosulta, th. o (c) dapondanca
h tmtraetod diractlr fro9%q. (21). ?i~rac:;



~z ;({) dopcndonc~ 10 oocn to bc olishtly ,
ot ron~or than tho oquaro-root . dnpand~nce

aotlmstod in ●octlon 3.1. It ●lso 10 ●vidant

thot Pm ro~ins ●pproxlmtoly eorrctant, or ●mn

docrososs ●ll~htly, ovor th strain rsntc
lnwaotismtad. (~c mll d~craaoc notod in Pm
my not b outaido thti uncorcslnty 10 tht UIMVC
nomsllcstlon procoduro. ) ~lo romult lC in
controot to thot Qrpactoll for tht total
dlnlocstlon dannit~ which lncrtsoos by s factor
of four within the -6DC otr~ln r~ngo (Edlnston,
1969). Yhu8, tho r~tlo of the oobilc to tha
total 41slocation danolty docrmocm with
incramiug Itralo. In fsct, frrm Edlo@on-o
ooaauramcnto of the total dislocation density
mod itB rarlation ulth otraln, tha ratio
dmcraamam from ‘lXIO+ to ‘2110-3 vhcn tha
strain incro4cao from 0.05 to 0.20 ●t a strain
rat~ of 1.5x10& ●-] .

3.3 DISCUSSION - I%Q oboomatlono
rqardins tho ●rromc ●nd otraln dmpondanca of
the wbih dinlocatlon donait~ notad ●boro •r~
cmpatlbla with ,ach ethar and with tha
■lcrootructural wdal of d~fowtlon in copper
propoo~d in ●octlon 2. Wa noto that •inc~ both
o ●nd I ● ro found to incroaoo routhly with tht
squaro-root of ●train, thalr ratio rtncino
approxi=.ctcly constant,

~ ]~ - con.t.nt . (22)
T

(Ao oh~ ●bOW, ~ incrqoas oli:htly oora
rapldly~ thus, tho ratio 0/I ●ctuclly dacraaoo~
ali~htly vitll lncroaaing otraio. ) Equation 22 ia
tmical for thamll? ●ctimtad Oontroll@d

dofo~tion fHcckint ●nd Rocks, 1901). Rworcr,
it 10 not obtiws why I!q. (22) should Vrolot ● o
di~location dra~ bcmom rata aontrollinn.

Ondar tha ●sounption thmt o/; rm.cin~
conmtsnt, th~ ●train dopondonco of Pm it ●aBi Iy
soon by cimplifylng t!q. (13) to rmfid

; = pm(l) ;(c) f(f) , (23)



ThQ obooreatton thatth r~tlb o~ rwiw
●pproxlwt~ly eonotant with S!-ciiti *1OO ●wplmiw
why Eq. (19) wc ● ●pProPrlatc choir. for the
otr.w dopondmcc ●f 0,. An lneramw in t%e
mobl lo dlalocmtlon dmoity With otrooo lC
tonolotont with the m.tcrmtructural M401 of
daformmtlon propoocd in PiB. 1. To ●oo thio,
mot. that the otroo, to oporato ● diolocatlon
●ourcc ic ralmtod to tha dislocation llw
tan-ion T and th- ●pacint botumn pin-d pointo
(or tho imp lo~th) L by

0 u ~fb~ . (24)

Thus, hlshor ●transon rlll ylald mnra
dlolocatiow ●ccordlnt to tht dlotrltwtion of
loop lonttho. The •~gaotlon of such a
dlatrlbutlon 1s cmpatibla tith tha oboartation
ttut only ● ●ull fraction of dlolocationo aro
●ctuslly wbilc ●t any inotant.

6. COltCCMIOnS

In thlo pa~r wa havo ●xamlrmd diolocatlon
mobility throush tha self-cooslmtmt ●alysls of
naasuramcnta ●t hlth strain ratto. W- hsre
ohoun that the incrow. in rat. nanoitivtty

!;;?y,c”~~rh’n ‘h’ ‘train “t” ‘Xc=’d’
can M lnt~rpratod ● ● transition in

rata controllin~ dcformstlon mochanlom. A ●odal
of rho da fomstlou klnotic - hw boon ombinad
vith ● ●tssuramnt of tho thraohold ctr~co to
inwstiaata thim tmwitlon. Tho ●rp~rimntal
raoulta show C1OOO•~roawnt vith predictions of
tha model vhn tha wblh dislocation dcncit~ is
sllovad to wv with ●traoo raioad to ● ●*11
povar. Tho mobila dlolocatlon danalty is found
to be ralativaly lodtpsndant of otraln. Ynmoa
findio~o ● re co~atlblc with ● Oimpla
micromtructural mdal that conoldors tha
~jorlty of dlolocatlow to bs tied up in
tanslcs napmratlnc ●oft inner rornionc whl?h ● rm
●asil? trcmrmd by the mobllt dislocations.

Tha lnfluancc of d~nlc rocomry on thaoo
aoncluoiono rasardlcg dislocation mobility and
on tho d~fomstlon m.tchanioms in gonoral rmalnc
● quostlon for furthtr lnmttlgation.
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